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Abstract 
Sleep problems in youth reliably forecast the development of anxiety and mood disorders, 
presumably due to increased emotional difficulties. However, precise emotional mechanisms 
have yet to be delineated. The current study investigated how sleep problems in adolescence are 
associated with different emotion regulation strategies, and how sleep and psychiatric risk may 
be indirectly associated via poor emotion regulation. This study utilized data from the National 
Comorbidity Survey-Adolescent Supplement, a nationally representative sample from the United 
States (N = 10,148; age range 13-18 years). A diagnostic interview determined if adolescents 
qualified for a mood or anxiety disorder within the past year. Participants provided reports of 
their sleep, emotion regulation, and current life stress. Adolescents who reported greater sleep 
problems were more likely to qualify for a mood or anxiety disorder and generally reported 
poorer emotion regulation strategy use, even when accounting for demographic characteristics 
and current stress. Specifically, adolescents with greater sleep problems reported less problem 
solving, and greater avoidance, suppression, rumination, and acceptance. Sleep problems were 
indirectly associated with anxiety disorders through greater suppression and rumination, and 
indirectly associated with mood disorders through greater rumination and lower problem solving. 
Although cross-sectional, this study extends current research by suggesting that certain emotion 
regulation strategies may be more difficult for youth struggling with sleep problems, and 
provides initial evidence that poor emotion regulation may be one factor contributing to sleep-
based psychiatric risk. These findings can inform more efficacious intervention efforts. 
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Associations among Adolescent Sleep Problems, Emotion Regulation, and Affective Disorders: 
Findings from a Nationally Representative Sample 
Chronic sleep loss is exceedingly pervasive among adolescents and is now considered a 
public health epidemic (Owens et al., 2014). Among the many harmful effects of problematic 
sleep patterns is heightened risk for psychiatric disorders, including anxiety and depression 
(Alvaro et al., 2013; Greene et al., 2015; Gregory et al., 2005; Hatzinger et al., 2014; Ivanenko et 
al., 2004; Kelly and El-Sheikh, 2014; Ohayon and Roth, 2003; Ong et al., 2006). A mounting 
body of research proposes that deleterious relations between sleep and psychiatric risk may be 
rooted in disrupted emotional processes, such as emotion regulation (i.e., the ability to control or 
modulate one’s emotions; Harvey et al., 2011; Palmer and Alfano, 2017). Nonetheless, the 
precise emotional mechanisms that may be disrupted by poor sleep are largely unknown, 
particularly during adolescence when sleep and psychiatric problems dramatically increase 
(Kessler et al., 2001; Owens et al., 2014). The literature on sleep and emotion regulation is 
currently limited by the use of broad, non-specific indicators of emotional processes and the 
reliance on healthy adult samples. This study fills a critical gap in the literature by examining 
how sleep problems are related to distinct emotion regulation strategies in youth with psychiatric 
disorders, and how sleep problems and psychiatric risk may be indirectly associated via specific 
emotional processes. 
Adolescent Sleep and Risk for Psychopathology 
 Early sleep problems have been shown to predict the onset of anxiety and depressive 
disorders even decades later (Greene et al., 2015; Gregory et al., 2005). Although relations 
between problems sleep and psychiatric disorders are bidirectional (e.g., Johnson et al., 2006), 
the strongest pathways are routinely shown to extend from early sleep in youth to later affective 
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problems (Alvaro et al., 2013; Gregory and Sadeh, 2016; Kelly and El-Sheikh, 2014; McMakin 
and Alfano, 2015), highlighting a potential developmental window for intervention. Insomnia-
like symptoms in youth in particular are associated with the development of later depression and 
anxiety (Baglioni et al., 2010; Gregory et al., 2002; Gregory et al., 2005; Gregory et al., 2009; 
Roberts et al., 2002). For example, bedtime problems (e.g., difficulty initiating sleep) in 
childhood predict internalizing problems in adolescence (Reynolds and Alfano, 2016), and youth 
who experience increased sleep onset latency are at increased risk for later depression (Silk et al., 
2007) and depression relapse (Emslie et al., 1994). Nonetheless, while the relation between sleep 
problems and affective symptoms is well-established, more research is needed to investigate the 
specific processes and mechanisms by which sleep problems may increase psychiatric risk.  
Researchers have suggested that disrupted sleep increases vulnerability for anxiety and 
depression via emotional processes (Harvey et al., 2011; Gregory and Sadeh, 2016). This is 
supported by research from correlational and experimental studies in healthy adults suggesting 
that a loss of sleep results in poorer emotional responses, such as heightened reactivity to 
negative emotional experiences (Kahn et al., 2013; Palmer and Alfano, 2017). Although research 
in youth samples is more limited, findings are consistent with the adult literature, suggesting that 
youth experience greater reactivity to negative emotional stimuli and report increased negative 
mood after their sleep is restricted (McMakin et al., 2016; Motomura et al., 2013; Talbot et al., 
2010). Preliminary evidence also suggests that adolescents may be more susceptible to the 
emotional effects of sleep disruption than adults (McGlinchey et al., 2011; Talbot et al., 2010), 
highlighting the importance of understanding emotional functioning as a mechanism 
underpinning relations between sleep and mental health during this key developmental period. 
Emotion Regulation 
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Presumably, sleep-based changes in emotional reactivity are rooted in disrupted emotion 
regulation, which is an intrinsic part of emotional responding and encompasses attempts to 
influence the nature, magnitude, and duration of emotions (Gross, 1998). There are numerous 
ways individuals can regulate their emotions, including volitional attempts to manage stressors 
(i.e., analogous to coping), as well as automatic processes that may alter emotional responses 
(Compas et al., 2014). Research on emotion regulation suggests that the inability to down-
regulate (i.e., reduce) negative emotions is a transdiagnostic feature of many disorders (Gross 
and Jazaieri, 2014), and several specific emotion regulation strategies have been commonly 
studied with regard to mood and anxiety symptoms in both adults and adolescents (for meta-
analyses, see: Aldao et al., 2010; Schäfer et al., 2017). 
Several emotion regulation strategies have been found to successfully reduce negative 
emotional experiences. Cognitive reappraisal (e.g., generating thoughts related to a negative 
event that are more benign) is effective for reducing negative emotions related to a stressful 
event (Gross, 1998). Another strategy for managing stressors is problem solving, which refers to 
actions directed at changing a situation that is causing negative emotions (Frye and Goodman, 
2000). Acceptance refers to the non-judgmental awareness of emotional experience, and can also 
result in lower levels of distress (Campbell-Sills et al., 2006).  
In contrast, other strategies employed in response to stressors are less adaptive and tend 
to result in increased or prolonged negative emotions. Suppression commonly refers to attempts 
to minimize visible signs of an emotion (e.g., facial expressions); however, suppressing negative 
emotions often results in increased activation in emotion-generative brain regions (Goldin et al., 
2008) and increased physiological responses (Gross, 1998). Rumination, or repetitively and 
passively thinking about negative emotional experiences, results in a fixation on emotions 
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without concurrent action to problem solve, thereby maintaining negative feelings (Nolen-
Hoeksema et al., 2014). Avoidance includes maladaptive attempts to circumvent or disengage 
from aversive situations or experiences (Servatius, 2016). A large body of research links habitual 
use of these particular strategies (e.g., suppression, rumination, and avoidance) with increased 
rates of depression and anxiety (Aldao et al., 2010; Schäfer et al., 2017) as well as increased risk 
for suicide (Kaplow et al., 2014).  
Sleep and Emotion Regulation 
Shared neurobiological processes that govern both emotion and sleep result in intimate 
connections between these domains. Accordingly, sleep deprivation results in altered 
neurological functioning in response to negative stimuli, including decreased connectivity 
between the medial prefrontal cortex and the ventral anterior cingulate cortex, which can weaken 
emotional control (Yoo et al., 2007). Studies using samples of children, adolescents, and young 
adults all suggest that disrupted sleep results in greater dysregulated emotion (Baum et al., 2014; 
Tavernier and Willoughby, 2015; Vriend et al., 2013), and research on adults with insomnia 
suggest greater negative mood compared to controls (Buysse et al., 2007; Smith et al., 2015). 
However, research investigating how sleep may be differentially associated with specific types 
of emotion regulation strategies is limited. Preliminary research in adults suggests that insomnia 
patients experience more rumination (Gruber et al., 2008). Poor sleep quality in adults also 
relates to increased tendencies to engage in rumination (Carney et al., 2006; Thomsen et al., 
2003) and reduced ability to use cognitive reappraisal (Mauss et al., 2013). Conversely, one 
study in adolescents found that the ability to use cognitive reappraisal to down-regulate negative 
emotion was unaffected by one night of sleep restriction (Reddy et al., 2017). However, Reddy 
and colleagues provided participants with detailed instructions to cognitively reappraise, which 
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may have attenuated any sleep-based emotional disruptions and may not accurately represent 
tendencies to regulate in real-world settings. Little is known how sleep relates to other emotion 
regulation strategies commonly associated with psychopathology (e.g., suppression, avoidance, 
problem solving, acceptance). 
The Current Study 
In sum, despite robust links between sleep problems in youth and psychiatric risk, a 
notable lack of research has examined these relations in the context of emotion regulation. 
Research investigating the specific emotion regulation strategies that might be especially 
vulnerable to disrupted sleep is lacking. While preliminary evidence suggests sleep-emotion 
regulation relations exist, identifying the precise emotion regulation strategies that are associated 
with sleep difficulties would aid in the development of more targeted interventions for youth 
experiencing sleep problems.  
Using a large, nationally representative sample of adolescents from the United States, this 
study sought to advance research on sleep problems and psychiatric risk by examining links 
between sleep difficulties, specific emotion regulation strategies, and mood and anxiety 
disorders. Our first aim was to replicate prior findings linking sleep problems to affective 
disorders in youth (Gregory and Sadeh, 2016). We expected that youth endorsing more sleep 
problems would be more likely to meet criteria for an anxiety or mood disorder. Our second aim 
was to examine relations between sleep and discrete emotion regulation strategies thought to be 
linked with mood and anxiety disorders in adolescents (i.e., suppression, rumination, avoidance, 
cognitive reappraisal, problem-solving, and acceptance; Schäfer et al., 2017). We hypothesized 
that sleep problems would be positively related to emotion regulation strategies generally 
considered maladaptive (i.e., rumination, suppression, and avoidance) and negatively related to 
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strategies considered to be adaptive (i.e., cognitive reappraisal, problem-solving, acceptance). 
Finally, we sought to examine whether sleep problems and affective disorders were indirectly 
associated via emotion regulation strategies. We hypothesized that sleep problems would be 
indirectly associated with mood and anxiety disorders through greater use of maladaptive 
emotion regulation strategies, and less frequent use of adaptive strategies.  
Method 
Participants  
Data were drawn from the National Comorbidity Study-Adolescent Supplement (NCS-A; 
Kessler et al., 2009), which is a nationally representative epidemiological survey conducted in 
the United States (Merikangas et al., 2009). This study utilized the total sample of youth included 
in the NCS-A (N = 10,148). Adolescents (Mage = 15.18, SDage = 1.51, range = 13-18 years) were 
51.1% female and primarily identified as White (55.7%), followed by Black (19.3%), Hispanic 
(18.9%), and other (6.1%). Parents of adolescents varied in their highest achieved education 
level: 33.1% had at least one parent earning a college degree, 19.7% had at least one parent 
complete some college, 30.5% had at least one parent complete high school, and 16.7% had 
neither parent complete high school. The median household income was $75,500. 
Measures 
Demographics. Adolescents reported on their age, gender, and race/ethnicity. Parents 
reported on their household income and education level (i.e., number of school years completed). 
Family income was recoded as the ratio of income to the federal poverty line.  
Mood and Anxiety Disorders. Mood and anxiety disorders were assessed with a 
modified version of the World Health Organization Composite International Diagnostic 
Interview using DSM-IV criterion. Our analyses focused on mood and anxiety disorders that 
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were present within the past 12 months (Kessler et al., 2009; Merikangas et al., 2009). Mood 
disorders included major depression, dysthymia, bipolar I and II, mania, and/or hypomania, and 
anxiety disorders included social phobia, separation anxiety, panic disorders, specific phobias, 
generalized anxiety, or posttraumatic stress disorder. The presence/absence of each disorder was 
coded and used to create two indices representing the presence of a mood disorder (coded as 1) 
versus no mood disorder (coded as 0) and the presence of an anxiety disorder (coded as 1) versus 
no anxiety disorder (coded as 0). 
Sleep Problems. Sleep problems were assessed with 3 items (α = .67) taken from the 
sleep module of the NCS-A. Participants provided separate yes/no ratings on whether they had a 
period lasting 2 weeks or longer in the past 12 months in which they had experienced: (1) 
difficulty initiating sleep (“..problems getting to sleep, when nearly every night it took you a long 
time to fall asleep?”), (2) difficulty maintaining sleep (“…problems staying asleep, when you 
woke up nearly every night and took a long time to get back to sleep?”), or (3) early morning 
awakenings (“…problems waking too early, when you woke up nearly every morning much 
earlier than you wanted to?”). Summed scores were calculated with higher values indicating 
greater overall sleep problems. 
Emotion Regulation. Emotion regulation was assessed using items that represented 
distinct forms of emotion regulation commonly linked to mood and anxiety symptoms (Aldao et 
al., 2010; Schäfer et al., 2017). These items were a part of a larger battery included in the NCS-A 
to assess emotion regulation/coping. Participants were asked to imagine that they have 
experienced a social stressor (e.g., a breakup, fighting with a friend) and rate the frequency at 
which they would engage in each of the following behaviors: suppression (i.e., “keep your 
feelings to yourself to avoid embarrassment”), rumination (i.e., “go over the situation again and 
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again in your mind?”), avoidance (i.e., “try not to think about it at all”), reappraisal (i.e., “look 
at the situation in a different way so it doesn't seem so bad?”), problem solving (i.e., “make a 
plan of action and follow it”), and acceptance (i.e., “accept that nothing can be done and try to 
move on”). Responses were given on a 4-point scale from 1 (not at all) to 4 (a lot). 
Current Life Stress. Current life stress was measured using a 16-item checklist which 
dichotomously (yes = 1, and no = 0) assessed whether adolescents experienced specific negative 
events in the past year (e.g., parental divorce, experiencing the death of a loved one). A summed 
score was calculated so that higher values indicated greater life stress. 
Analytic Technique 
All analyses were performed in Mplus version 6.0. Two logistic regressions tested 
whether sleep problems were associated with an increased likelihood of qualifying for a 
psychiatric disorder. To test whether sleep problems were associated with emotion regulation 
strategies, a structural model was estimated with observed scores for sleep problems specified as 
an exogenous variable and observed scores for each emotion regulation strategy specified as 
separate endogenous variables. An additional structural model was used to test whether sleep 
problems were indirectly associated with anxiety or mood disorders through emotion regulation. 
Sleep problems was specified as an observed exogenous variable, presence/absence of mood and 
anxiety disorders were specified as separate endogenous variables, and the emotion regulation 
strategies were specified as separate mediators. All analyses accounted for the complex survey 
design by incorporating sampling weights, clustering, and stratification. All analyses also 
included demographic characteristics (adolescent age, gender, race/ethnicity, parent education, 
and household income) and current life stress as covariates. Some participants were missing data 
on current life stress (< 1%) or emotion regulation (< 1%). Thus, full-information maximum 
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likelihood (FIML) estimation was used. The pattern of findings did not change with and without 
estimates calculated based on FIML. 
Results 
Preliminary Descriptive and Bivariate Statistics 
A total of 1,204 (11.9%) youth met criteria for a mood disorder and 2,688 (26.5%) met 
criteria for an anxiety disorder. Classification for specific diagnoses were as follows: major 
depression (n = 772; 7.6%), dysthymia (n = 240; 2.4%), bipolar I (n = 114; 1.1%), bipolar II (n = 
87; 0.9%), hypomania (n = 294; 2.9%), mania (n = 109; 1.1%), specific phobia (n = 1,634; 
16.1%), social phobia (n = 1285; 12.7%), posttraumatic stress (n = 293; 2.9%), panic (n = 194; 
1.9%), generalized anxiety (n = 177; 1.7%), and separation anxiety (n = 163; 1.6%). Some 
participants met criteria for multiple mood disorders (n = 395; 3.9%), multiple anxiety disorders 
(n = 820; 8.1%), or comorbid mood and anxiety disorders (n = 722; 7.1%). The most commonly 
endorsed sleep problem was difficulty initiating sleep (n = 2317; 22.8%), followed by waking up 
too early (n = 1760; 17.3%), and difficulty maintaining sleep (n = 1407; 13.9%). Descriptive 
statistics for all variables of interest are presented in Table 1. Table 2 displays bivariate 
correlations among all study variables.  
Sleep Problems and Mood and Anxiety Disorders 
As hypothesized, logistic regressions indicated that sleep problems were associated with 
an increased likelihood of qualifying for a disorder, even after accounting for demographic 
characteristics and current life stress (see Table 3). Each additional sleep problem endorsed 
resulted in a 77% greater likelihood of qualifying for a mood disorder and an 82% greater 
likelihood of qualifying for an anxiety disorder.  
Sleep Problems and Emotion Regulation 
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A structural model was estimated to test whether greater sleep problems were associated 
with emotion regulation strategies accounting for demographic characteristics and current life 
stress (see Table 4). The model provided an excellent fit to the data, χ2(20) =149.42, CFI = .930, 
RMSEA = .025 [90% CI: .022, .029]. Consistent with hypotheses, sleep problems were related to 
greater suppression, rumination, and avoidance, and lower problem solving. Contrary to 
hypotheses, sleep problems were also related to greater acceptance. Sleep problems were not 
significantly related to reappraisal.  
Indirect Associations between Sleep, Emotion Regulation, and Psychopathology 
A model with multiple indirect pathways was estimated to test whether greater sleep 
problems were associated with mood or anxiety disorders through specific emotion regulation 
strategies (see Table 5). The model provided an excellent fit to the data, χ2(23) = 95.42, CFI = 
.958, RMSEA = .019 [90% CI: .014, .021]. Figure 1 displays the significant indirect effects. As 
hypothesized, the relation between sleep problems and psychopathology was partially mediated 
by emotion regulation. Specifically, greater sleep problems were indirectly associated with a 
greater likelihood of qualifying for an anxiety disorder through greater suppression and 
rumination. Greater sleep problems were also indirectly associated with a greater likelihood of 
qualifying for a mood disorder through greater rumination and lower problem solving.1 
 
 
                                                          
1 Based on research suggesting differing neural activity during emotion regulation in bipolar and unipolar mood 
disorders (e.g., Rive et al., 2015), we also ran sensitivity analyses examining whether a model including only 
participants diagnosed with major depressive disorder and a model only including participants diagnosed with 
bipolar disorder. Results indicated that the model predicting major depressive disorder were consistent with our 
overall model that included all mood disorders. The model predicting only bipolar disorder was also largely 
consistent with the overall model, with the exception of the indirect effect of problem solving, which was no longer 
significant (p = .78). 
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Discussion 
Using a large, nationally representative sample of adolescents from the United States, this 
study sought to better elucidate the precise emotion regulation strategies associated with sleep 
problems and psychiatric disorders in adolescents. As hypothesized and aligning with prior work 
(Gregory and Sadeh, 2016), adolescents reporting greater sleep problems were significantly more 
likely to be diagnosed with a psychiatric disorder, independent of reported life stress or other 
demographic risk factors. Additionally, our findings suggested that sleep problems and affective 
disorders were indirectly associated through emotion regulation strategy use. Building on 
research suggesting that poor sleep results in disrupted regulatory ability more broadly (Yoo et 
al., 2007; Vriend et al., 2013), this is one of the first studies to investigate the specific emotion 
regulation strategies that are associated with sleep problems. Adolescents experiencing greater 
sleep difficulties generally reported poorer emotion regulation. Importantly, however, these 
findings suggest that sleep is differentially related to specific emotion regulation strategies. 
These relations may be particularly important during adolescence when insufficient sleep is 
common and emotion regulation skills are still developing (Owens et al., 2014; Steinberg, 2005).  
As expected, sleep problems were associated with greater use of problematic emotion 
regulation strategies. The association between rumination and sleep problems is in line with 
previous research in adults (Carney et al., 2006; Thomsen et al., 2003) and replicates this link in 
an adolescent population. To our knowledge however, our study is the first to examine relations 
between sleep and suppression or avoidance strategies, regardless of age. The current findings 
suggest that sleep was related to greater avoidance, in line with research suggesting that 
insomnia patients are more likely to engage in safety behaviors (e.g., avoiding an uncomfortable 
situation that might produce anxiety; Harvey, 2002a, 2002b; Hood et al., 2011). The higher rates 
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of suppression among poorer sleepers in the current study may be due in part to altered social 
communication more broadly (Palmer and Alfano, 2017). Sleep loss results in a diminished 
willingness to alleviate conflict (Kahn-Greene et al., 2006), and poorer ability to appropriately 
interact with others (Christian and Ellis, 2011) and pick-up on others’ nonverbal cues (Cote et 
al., 2014). Thus, suppressing negative emotional expressions may be implemented more often to 
avoid social confrontation in light of these sleep-based impairments. Overall, these findings are 
in line with preliminary findings in adults suggesting that insomnia symptoms are associated 
with greater dysregulation of emotion (Cerolini et al., 2015). 
Relations between sleep problems and emotion regulation strategies that are generally 
considered adaptive were less clear cut. As expected, greater sleep problems were associated 
with less problem solving in response to a stressful situation. These findings are not surprising 
considering a large body of research showing sleep loss to impair problem solving more broadly 
(Harrison and Horne, 2000; Killgore et al., 2006) and extend this research to suggest a similar 
relation between sleep and problem solving in emotionally-laden situations specifically. Contrary 
to predictions, sleep was related to greater acceptance in the current study. However, acceptance 
was also positively related to experiencing a mood disorder, whereas a recent meta-analysis 
suggests that acceptance is generally negatively related to psychiatric risk in adolescents (Schäfer 
et al., 2017). These inconsistent findings are possibly due to the wording of our acceptance 
measure (i.e., “accept that nothing can be done and try to move on”), which may have 
inadvertently captured other facets of emotional responding (i.e., hopelessness) that could 
increase risk for depression (Hankin et al., 2001). 
Sleep problems were unrelated to cognitive reappraisal in the current study. The only 
other study to our knowledge investigating sleep and cognitive reappraisal in adolescents also 
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found that partial sleep restriction did not affect cognitive reappraisal ability (Reddy et al., 2017). 
One study with adults also found that individuals with higher trait cognitive reappraisal are less 
susceptible to the negative emotional effects of sleep deprivation, suggesting that this regulatory 
ability may be at least somewhat resistant to the negative effects of sleep loss (Cote et al., 2015). 
Conversely, these findings are in direct contrast to correlational work with adults suggesting 
poorer sleep quality is related to a reduced ability to cognitively reappraise negative information 
(Mauss et al., 2013). It is possible that the inconsistency in these findings are a function of age, 
as adolescents use cognitive reappraisal less frequently when compared to adults (Garnefski and 
Kraaij, 2002), and recruit different neural regions when engaging in this strategy (McRae et al., 
2012). 
Finally, these findings suggest that sleep problem are indirectly associated with 
heightened risk for affectively-based psychiatric disorders in adolescents via a tendency to 
respond to negative emotions in maladaptive ways. Adverse changes in emotion regulation may 
be one pathway by which sleep loss increases the negative emotional experiences commonly 
present in mood and anxiety disorders (Pilcher and Huffcutt, 1996). Specific findings suggested 
that sleep problems were indirectly related to a greater likelihood of qualifying for a mood 
disorder through decreased problem solving. Rumination also mediated the relation between 
sleep problems and both anxiety and mood disorders. These findings are not surprising, as a 
recent meta-analysis suggests that poorer problem solving may be particularly deleterious for 
depressive symptoms in adolescence, and that rumination is linked to both anxiety and 
depressive symptoms (Schäfer et al., 2017). Suppression also mediated the sleep-anxiety link. 
Suppression is generally related to anxious psychopathology in adolescents (Schäfer et al., 
2017), likely due to increasing sympathetic activity and neural activation in emotion generative 
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brain regions (Goldin et al., 2008; Gross, 1998). Although cross-sectional, these findings provide 
initial empirical support for hypotheses in the literature suggesting that disrupted sleep increases 
vulnerability for psychiatric disorders due to disrupted emotional processes (Gregory and Sadeh, 
2016; Harvey et al., 2011). 
Limitations and Future Directions 
Although these findings address an important gap in the literature on sleep, emotion, and 
adolescent psychiatric risk using a large, representative sample, these findings should 
nonetheless be interpreted in light of several limitations. Although our hypothesized relationships 
were based on prior research and theory, the results from the current study are cross-sectional, 
and thus conclusions regarding the temporal relations between these variables are tentative. 
While existing developmental research suggests that sleep problems often precede the onset of 
psychopathology, more longitudinal research is needed to disentangle trajectories of sleep-
emotion interactions. Another limitation is that the assessment of some anxiety and mood 
disorders included questions about sleep difficulties, which may have resulted in inflated 
associations. However, this overlap only occurred in some of the disorders assessed (i.e., major 
depression, posttraumatic stress, generalized anxiety, and separation anxiety) and only consisted 
of one or two questions for each disorder throughout the entire diagnostic interview. We also 
relied on self-reports of sleep problems (i.e., difficulty initiating or maintaining sleep, and early 
morning awakenings) and emotion regulation strategies, which may have been prone to recall 
biases. Further, research should be conducted to explain why emotion regulation strategies are 
differentially impacted by sleep (e.g., diverse neurobiological correlates, impact on motivational 
or emotional goals). 
Conclusions 
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Insufficient sleep is one of the most common yet modifiable public health problems 
facing youth, with chronic sleep difficulties affecting the majority of middle and high schoolers 
(Owens et al., 2014). Thus, identifying the precise emotional effects of poor sleep is critical, 
especially given increased rates of psychiatric risk in adolescence (Kessler et al., 2001; Spear, 
2013). Taken together, these findings suggest that one way disrupted sleep might increase risk in 
adolescence might be through poorer emotion regulation. Further, these findings suggest 
differential relations between sleep problems and certain regulation strategies. Interventions for 
affective disorders can selectively target sleep problems, which can help improve emotion 
regulation strategies and reduce overall psychiatric risk. Alternatively, selectively targeting 
particular emotion regulation strategies most at risk for youth experiencing sleep problems (e.g., 
rumination), or promoting strategies that are not affected by sleep difficulties (e.g., cognitive 
reappraisal) can result in more efficacious intervention efforts. Although future longitudinal 
studies are needed to build on these initial cross-sectional findings, the current study highlights 
the importance of investigating sleep-emotion regulation links and may aid prevention and 
intervention efforts for adolescents experiencing sleep problems.
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Table 1 
 
Descriptive Statistics for Key Study Variables 
 
1 Ratio of income to poverty line used.  
 Range M  SD  
Parents’ Education 0-20 13.81 2.89 
Household Income1 0-142 6.00 7.60 
Current Life Stress 0-12 1.44 1.44 
Sleep Problems  0-3 0.54 0.89 
Avoidance 1-4 2.58 0.91 
Suppression 1-4 2.62 1.01 
Rumination  1-4 2.57 1.01 
Reappraisal  1-4 3.11 0.82 
Problem Solving 1-4 2.94 0.81 
Acceptance 1-4 2.56 0.96 
SLEEP AND EMOTION REGULATION                                                                                                                                          23 
Table 2 
Bivariate Correlations for All Study Variables 
 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1.Age .00 -.06** .00 -.01 .00 .05** .00 .03** -.03* -.04** .09** .00 .02 -.02 .09** .03* 
2.Gender  .01 -.02 .01 .00 .02 -.02 .08** -.02 -.10** .09** .00 .03* -.06** .11** .13** 
3.Race Black   -.24** -.13** -.10** -.12** .00 .08** .10** .07** -.01 .04** .03* .11** .00 .05** 
4.Race Hispanic    -.12** -.27** -.07** -.01 .03** .05** .04** -.01 .00 -.02 .07** .04* .03* 
5.Race Other     .01 .00 .02 .01 -.01 .01 .01 -.02 -.02 -.01 .02 .01 
6.Parents’ Education      .22** .00 -.07** -.12** -.08** .02* -.01 .02 -.12** -.02 -.07** 
7.Income       .02 -.05** -.07** -.05** .00 -.02 .01 -.06** -.02 -.03* 
8.Current Life Stress        .23** .03** .06** .19** .02 .00 .03* .23** .19** 
9.Sleep Problems         .05** .09** .14** .00 -.01 .03* .28** .28** 
10.Avoidance          -.25** -.01 -.13** .00 -.26** .03* .05** 
11.Supression           -.11** -.10** .01 -.18** .05** .10** 
12.Rumination             -.07** -.11** .05** .16** .15** 
13.Reapraisal              -.20** -.21** .01 -.02 
14.Problem Solving              -.02* -.03** -.02* 
15.Acceptance               .03* .01 
16.Mood Disorder                .28** 
17.Anxiety Disorder                 
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Table 3 
Logistic Regressions Predicting Mood and Anxiety Disorders  
 Mood Disorders  Anxiety Disorders 
 b SE OR 95% CI  b SE OR 95% CI 
Age .13** .04 1.14 1.05, 1.23  -.02 .02 .98 .94, 1.02 
Gender .77** .13 2.16 1.68, 2.78  .45** .08 1.57 1.34, 1.84 
Race Black .00 .09 1.00 .83, 1.20  .08 .11 1.08 .87, 1.34 
Race Hispanic .32 .17 1.38 .98, 1.22  -.03 .16 .97 .71, 1.32 
Race Other .37 .20 1.44 .97, 2.14  .09 .13 1.09 .85, 1.40 
Parents’ Education .03 .03 1.03 .98, 1.08  -.04* .01 .96 .94, .99 
Income .00 .01 1.00 .99, 1.01  .00 .01 1.00 .99, 1.01 
Current Life Stress .27** .03 1.30 1.22, 1.39  .20** .02 1.22 1.17, 1.28 
Sleep Problems .57** .04 1.77 1.63, 1.91  .60** .03 1.82 1.70, 1.94 
R2       .19  .14 
Notes: ** p < .01, * p < .05. Unstandardized estimates are displayed. OR = Odds Ratio. 95% CI = 95% 
confidence interval for the odds ratio. Gender is coded as 1 = Male and 2 = Female. Race/ethnicity is 
coded as 1 = Black/Hispanic/Other and 0 = Not Black/Hispanic/Other. 
  
SLEEP AND EMOTION REGULATION 
 
Table 4 
Unstandardized Estimates and Standard Errors for Associations among Sleep Problems and Emotion Regulation Strategies  
 Avoidance  Suppression  Rumination  Reappraisal  Problem Solve  Acceptance 
 b SE  b SE  b SE  b SE  b SE  b SE 
Age -.03** .01  -.04** .01  .04** .01  .00 .01  .01 .01  -.01 .01 
Gender -.03 .03  -.23*** .03  .16*** .03  -.03 .02  .01 .03  -.14*** .02 
Race Black .15*** .03  .15*** .04  -.06 .05  .06* .03  .06* .03  .23*** .04 
Race Hispanic .04 .04  .12*** .03  -.03 .04  -.02 .03  -.01 .04  .16*** .03 
Race Other .00 .06  .13** .05  .00 .06  -.09 .07  -.07 .04  .03 .07 
Parents’ Education -.04*** .00  -.02 .01  .01* .01  -.01 .00  .00 .01  -.02*** .01 
Income .00 .00  .00 .00  .00 .00  .00 .00  .00 .00  .00 .00 
Current Life Stress .01 .01  .03** .01  .11*** .01  .02* .01  .00 .01   .02 .01 
Sleep Problems .03* .02  .09*** .02  .13*** .02  .00 .01  -.02* .01  .02* .01 
R2 .02  .03  .06  .01  .01  .02 
Notes: *** p < .001, ** p < .01, * p < .05. Gender is coded as 1 = Male and 2 = Female. Race/ethnicity is coded as 1 = Black/Hispanic/Other and 0 
= Not Black/Hispanic/Other. 
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Table 5 
Unstandardized Estimates and Standard Errors for Associations among Sleep Problems and Emotion Regulation Strategies through Emotion 
Regulation  
 Avoidance  Suppression  Rumination  Reappraisal  Problem Solving  Acceptance  Mood   Anxiety 
 b SE  b SE  b SE  b SE  b SE  b SE  b SE  b SE 
Age -.03* .01  -.04* .01  .04* .01  .00 .01  .01 .01  -.01 .01  .06* .02  -.01 .01 
Gender -.03 .03  -.23* .03  .16* .03  -.03 .02  .01 .03  -.14* .03  .37* .06  .26* .05 
Black .18* .03  .15* .03  -.06 .04  .07* .03  .07* .03  .22* .04  -.05 .05  .06 .06 
Hispanic .04 .04  .13* .03  -.03 .04  -.02 .03  -.01 .04  .16* .04  .15 .09  -.04 .09 
Other -.0 1 .06  .11* .05  .01 .06  -.09 .06  -.06 .05  .00 .07  .14 .09  .04 .07 
Parents’ Education -.04* .01  -.02 .01  .01* .01  -.01 .00  .00 .01  -.02* .01  .02 .01  -.02* .01 
Household Income -.01* .00  .00 .00  .00 .00  .00 .00  .00 .00  .00 .00  .00 .00  .00 .00 
Current Life Stress .01 .01  .03* .01  .11* .01  .02* .01  .00 .01  .02 .01  .13* .02  .10* .01 
Sleep Problems .04* .02  .10* .01  .13* .02  .00 .01  -.02* .01  .03* .02  .28* .03  .33* .02 
Avoidance -  -  -  -  -  -  -.03 .03  .06* .03 
Suppression -  -  -  -  -  -  .05 .03  .12* .02 
Rumination -  -  -  -  -  -  .14* .03  .13* .02 
Reappraise -  -  -  -  -  -  -.01 .04  -.05 .03 
Problem Solving -  -  -  -  -  -  -.16* .03  -.07* .03 
Acceptance -  -  -  -  -  -  .06 .04  -.02 .02 
R2 .02  .03  .06  .01  .01  .02  .20  .19 
Notes: * p < .05. Unstandardized estimates are displayed. Gender is coded as 1 = Male and 2 = Female. Race/ethnicity is coded as 1 = 
Black/Hispanic/Other and 0 = Not Black/Hispanic/Other.




Pathway Indirect Effect [95% CI] κ2 
Sleep  Suppression  Anxiety b = .01, SE = .003, [.006, .017] .03 
Sleep  Rumination  Anxiety b = .02, SE = .003, [.014, .030] .04 
Sleep  Rumination  Mood b = .02, SE = .004, [.012, .033] .07 
Sleep  Problem Solving  Mood b = .01, SE = .002, [.001, .007] .01 
  
Figure 1. Significant indirect effects of sleep problems on mood and anxiety disorders through emotion regulation. 
 
Notes: Solid lines indicated tested but non-significant indirect effects. Dashed lines indicate significant indirect effects. Model controlled for 
demographic characteristics and life stress. Unstandardized estimates and Kappa-squared statistics are displayed for indirect effects. 
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